Purpose To evaluate alignment changes in partially accommodative esotropia during occlusion treatment for amblyopia. Method Changes at the deviation angles of 63 partially accommodative esotropia patients, who had occlusion treatment for amblyopia, were evaluated retrospectively. Results Mean deviation angle at the start of therapy without glasses was 45 PD (10-90 PD) and became 27 PD (5-70 PD) after at least 2 months with glasses. During 12 (2-36) months of occlusion period, mean manifest deviation angle with glasses decreased to 11 PD (0-50) (Po0.001) and amblyopia resolved in 71.5% of the cases. After termination of amblyopia treatment 24 (38%) cases had surgery for the residual deviation but if we had planned surgery before amblyopia treatment, 81% of the patients would have had surgery. Discussion Should amblyopia be treated initially or should we operate first in patients with strabismus and amblyopia together? Our research suggests that we should not hurry to operate in high hypermetropic partially accommodative cases, which have amblyopia and a long-term history of strabismus. Initial amblyopia treatment in these cases allows time for resolution of the nonaccomodative component in strabismus and can significantly decrease the necessity for surgery.
Introduction
An esotropia is partially accommodative when accommodative factors contribute to but do not account for the entire deviation. 1 Accomodative components are usually expected to resolve after 6-8 weeks of full correction. Partially accommodative esotropia can develop secondary to accommodative esotropia, due to contraction in muscles conjunctiva and tenons capsule, if the treatment is delayed. 1,2 Treatment would then be surgery for the residual deviation after correction for the accommodative component with refraction. Amblyopia usually complicates partially accommodative esotropia. In this study, we attempt to answer: should we operate first or treat amblyopia in partially accommodative esotropia.
Materials and methods
The records of patients who had occlusion treatment for amblyopia were reviewed retrospectively, in a search for cases meeting specific inclusion criteria for this study. These parameters were: (1) having hypermetropia Z1.5 dpt; (2) presence of residual esotropia in spite of full correction at least 2 months; (3) presence of amblyopia (at least two line difference in Snellen's chart or fixation preference); (4) having occlusion treatment; (5) being less than r8 years of age; and (6) no evidence of central nervous system abnormalities or other anatomic anomalies of the eyes that might affect normal visual development. In all, 63 patients met the criteria for inclusion in this study. Data collected from the medical records included gender, age, spherical equivalents of refractive errors, age at onset of esotropia, age at the start of treatment, duration of esodeviation, distant manifest deviations; at the onset of therapy, after two months wearing glasses and at the end of occlusion treatment, duration of amblyopia treatment and success rate, frequency of surgery, motor and sensory fusion frequencies at the end of therapy, and length of follow-up.
Visual acuities were tested by Snellen's chart or 'E' chart in verbal children and by fixation preference method in preverbal children. After cylcoplegic refraction with cylopentolate or tropicamide, fullcorrecting glasses were prescribed to the patients. Duration of occlusion and frequencies of follow-up were determined according to the patient's age and response to treatment.
Initial suggested occlusion durations were half of the awakened hours (2-6 h). Occlusion duration was increased in resistant cases. Deviation angles were measured with prism-cover test, if not possible, with Krimsky method at each visit. Distant manifest deviation angles with glasses before and after occlusion treatment were compared with Paired-Sample T test. After resolution of amblyopia, surgery was applied if the patients still have manifest deviations with glasses. In cases where the patient had resistant amblyopia, surgery was applied after at least 6 months of amblyopia treatment trial, if they had stable deviations. Binocular functions were evaluated by Worth four-dot and Titmus Fly tests. Table 1 provides descriptive data on the 63 patients in this study group. Most of the patients were high hypermetropic and five patients had also high accommodative convergenceFaccomodation ratio. For the treatment of amblyopia, occlusion treatment was applied 2-36 months of duration (mean; 12.1978.93). This duration included noncompliant periods to occlusion treatment also. All patients continued to have 2 hours maintenance occlusion after resolution of amblyopia.
Results
We have observed progressive decrease in the deviation angles of most of the cases. Figure 1 summarizes deviation changes throughout follow-up period. Table 2 shows mean manifest deviation angles with glasses prior to and after treatment. It was 27 PD (5-70 ) at the start of amblyopia treatment, with a significant decrease (Po0.001) during occlusion period, it became 11 PD (0-50). Deviation angles were taken as 0 for the patients who were orthophoric with glasses at the end of occlusion treatment while calculating the mean, since latent deviations had not been measured in these cases.
Amblyopia resolved completely in 71% of the cases and the depth of it decreased in other cases. Surgery was applied after resolution of amblyopia if there was still stable deviation with glasses. In resistant amblyopia cases surgery was applied if they had stable deviation after at least 6 months of occlusion treatment. If we had planned surgery before amblyopic treatment, 81% of the patients would have had deviations within surgical limits (Z12 PD), but after amblyopia treatment only 38% needed surgery (Po0.001). Eventually, all patients were Eye orthophoric (710 PD) and stayed ortophoric throughout the follow-up period of 4 years (7 months to 9 years). Binocular functions were evaluated in 44 patients: 35 patients (79.5%) had fusion at distance or only at near with Worth four-dot test and 26 patients (59%) had stereopsis changing 40-3000 arcs. Table 3 presents the main outcomes of the study.
Discussion
To achieve a stable outcome in strabismus surgery, patients should be prepared for fusion before surgery. For sensory fusion to occur, the images not only must be located on corresponding retinal areas but also must be sufficiently similar in size, brightness, and sharpness. 3 The case of unequal images, as in amblyopia, is a severe sensory obstacle to fusion. The aim of amblyopia treatment is to provide similar images to the correspondent retinal points, whereas the aim of strabismus surgery is to decrease the deviation within the limits of individual motor fusion amplitudes. Classical teaching recommends treating amblyopia first, but recently this approach has come under dispute. Surgeons disputing classical teaching have begun to initiate surgery earlier to mitigate the psychological effects on the patient and their family of having strabismus for an extended period of time. In these studies, they also claim that early surgery does not change the motor and sensory results except in infantile esotropia cases. [4] [5] [6] In our study, we claim that amblyopia treatment should be the initial treatment in partially accommodative cases where evidence of amblyoia also exists. We have observed a progressive decrease in the deviation angles of partially accommodative esotropia cases, which had occlusion treatment for their amblyopia. Mean deviation angle with glasses was 27.09715.07 PD at the start of occlusion treatment. Our results indicate a significant decrease during occlusion treatment (Po0.001), to a level of 11.31714.23 PD at the end of occlusion treatment. If we had operated on the patients first, 81% of them would have had deviations within surgical limits (12-70 PD). At the end of occlusion treatment, this rate showed a significant decrease (Po0.001) with only 38% of them requiring surgery.
The effects of occlusion can vary widely. It can convert phoria to tropia by causing the loss of the ability of fusion. Holbach et al 7 found that the deviation changes during occlusion treatment of strabismic amblyopic cases were not much different from the fluctuation of the deviations in nonamblyopic strabismic cases in a group of nonhomegeneous esotropia patients after 3 months (1-13 months) of follow-up period. In all, 22 of Holbach's patients were infantile esotropes and the remainder were not classified. They also did not mention the refractive status of their patients. Our study focused specifically on partially accommodative cases usually with high hypermetropia (mean hypermetropia in the normal eye; 4.28 dpt/mean hypermetropia in the amblyopic eye; 4.92 dpt). Additionally, our group had a mean of 2 years of esotropia history before the start of the therapy, which we thought to be the main reason of nonaccomodative components in most of the patients. We evaluated angular changes for a period of 12 months (2-36 months). Although we observed a significant decrease in the deviation angles of our patients, we encountered a weak point, which caused the overestimation of these changes in some cases. To explain, we did not apply the prism and cover test in patients who reached othophoria with the cover test. This resulted in an ignorance of any latent deviations in these patients.
Delay in the search for treatment in accommodative esotropia results in the development of amblyopia and the development of a nonaccomodative component in esotropia. Our patients had a mean of 2 years delay for the initiation of therapy. We believe that it is not the occlusion treatment itself, but instead the time spent for this treatment, which allows the time for the resolution of the nonaccomodative component in partially accommodative esotropia. Full refractive correction decreases the convergence tonus, coming to a new equilibrium of extraocular muscles and surrounding tissue might be time consuming. As the amount of deviation decreases and the amblyopia becomes resolved, the patient may regain fusional divergence and turn the manifest deviation into a latent phase. Since the onset of strabismus occurred after the critical period for binocular development, our group was expected to have the advantage of high binocular potential. Thus, 79.5% of the patients who had binocular tests demonstrated binocular functions at different levels.
Initial surgery in these cases might have resulted in late consecutive exotropia. As is already known, the presence of amblyopia 8 and hypermetropia 9 are the most common risk factors for the development of consecutive exotropia and are also typical characteristics of most of the partially accommodative esotropia cases. Another risk factor for the development of consecutive exotropia is postoperative underaction of medial rectus 8 for which Resolution in partially accomodative esotropia F Koc et al high hypermetropic partially accommodative cases are also more prone with their smaller globe size. Although our 4-year follow-up period could be considered relatively short to draw these conclusions, this conservative approach might be a preventative factor for the development of consecutive exotropia. In spite of the fact that our results indicated nearly 30% amblyopia in a high hypermetropic population, we evidenced no consecutive exotropia. In long-term follow-up, the rate of consecutive exotropia was recorded as high as 20% in esotropic cases. 10 In conclusion, our study suggests that, we should not hurry to operate on high hypermetropic partially accommodative cases, which have amblyopia and a longterm history of strabismus. Initial amblyopia treatment in these cases allows time for the resolution of the nonaccomodative component in strabismus.
